Role of galactose in bovine factor V.
Using galactose oxidase as well as beta-galactosidase to produce modifications of the galactose units, the functional significance of these carbohydrate residues on the coagulant activity of bovine Factor V glycoprotein was evaluated. Incubation of native Factor V with galactose oxidase or hydrolysis of asialo-Factor V with beta-galactosidase results in a loss of Factor V activity. The inactivation of Factor V by oxidation of galactose moieties is partially reversible upon reduction of the newly formed aldehyde groups with sodium borohydride. The extent of reversal depends upon the degree of inactivation achieved. Thus, Factor V which retained 30% of the original activity following galactose oxidation returns to 75% of the original coagulant activity upon borohydride reduction; but, after destruction of 85% of the original activity treatment with borohydride returns to about 30%. In the initial stages of the inactivation of Factor V by treatment with galactose oxidase, the loss of Factor V coagulant activity is directly proportional to the moles of galactose oxidized. However, as the reaction progresses, the rate of galactose oxidation exceeds the rate of loss of Factor V activity. Moreover, galactose oxidation continues even after complete inactivation of Factor V. These results suggest that the galactose residues most susceptible to attack by galactose oxidase are those necessary for the activity of this coagulant protein. Only 15 galactose residues/mol of Factor V are susceptible to galactose oxidase prior to removal of sialic acid. In contrast, 37 galactose residues/mol of Factor V are found after acid hydrolysis. These results suggest that Factor V glycoprotein contains more than one type of sialyl-galactose linkages, the C2,3 or C2,4 linkages susceptible to oxidation in the native protein and the C2,6 linkage which is resistant. Native Factor V binds with diarachidonyl lecithin forming an active complex of lower buoyant density, while the Factor V oxidized with galactose oxidase does not. The Factor V-phospholipid complex is protected from inactivation by galactose oxidase. Moreover, lipid binding diminishes the extent of oxidation of galactose residues. Certain galactose groups are essential for coagulant activity probably because they are required for binding to phospholipid, a prerequisite to Factor V action.